Two [Metlenkephalin-containing polypeptides have been purified from extracts of bovine adrenal chromaffin granules. One is 8000 daltons in size and contains the enkephalin sequence at the carboxy terminus. The other (14,000 daltons) has two internal enkephalin sequences and a third sequence at the carboxy terminus. All of these sequences can be released by trysin, indicating a possible enkephalin precursor role for the polypeptides.
In previous papers (1) (2) (3) (4) (5) we reported the detection and isolation of peptides and proteins from extracts of bovine adrenal medulla that yield enkephalin on treatment with trypsin. These peptides and proteins show no relationship to pro-opiocortin, f3-lipotropin, or 3-endorphin (1, 2) . The largest of these enkephalin-containing proteins (approximately 50,000 daltons) contains a ratio of seven [Metlenkephalin sequences to one [Leu]enkephalin sequence within its primary structure (5) .
Many of the intermediate-size peptides also contain multiple enkephalin sequences, including one with a [Met]enkephalin sequence at both the amino and carboxy termini and another with both a [Metlenkephalin and a [Leulenkephalin sequence (2) . Hexapeptides and heptapeptides composed of the enkephalin sequence with extensions of basic amino acids at the carboxy terminus have also been isolated (unpublished data). We have now identified two larger enkephalin-containing polypeptides from adrenal extracts and have purified them to homogeneity. Data on the partial chemical characterization of these peptides are presented.
MATERIALS AND METHODS
The methods used for isolation of bovine adrenal chromaffin granules, acid extraction of the granules, and Sephadex G-75 chromatography have been described (1, 2) . The pooled material in the area corresponding to 5-10 kilodaltons (kDal) was pumped directly onto a Lichrosorb RP-18 high-pressure liquid chromatography (HPLC) column (Ace Scientific, Edison, NJ). Further HPLC was done with an Ultrasphere ODS column (Rainin Instrument, Ridgefield, NJ). The pooled material in the 10-to 17-kDal area was treated in the same manner, but with an additional HPLC step on a Spherisorb CN column (Lab Data Control, Riviera Beach, FL). The diphenyl column used was made as described (6) . Material was eluted from all HPLC columns with gradients of 1-propanol in 0.5 M formic acid/0.4 M pyridine, pH 4.0. Column fractions were monitored by a fluorescamine detection system (7) .
All fractions were treated with trypsin (1) and carboxypeptidase B (5) and then assayed with a radioligand-binding assay by use of neuroblastoma-glioma hybrid cells (8) .0) and peptides were eluted with a gradient of 1-propanol (---) in the same buffer at 20 ml/hr. Six percent of the column effluent was diverted to the detection system. Aliquots (5 Al) of each fraction (3 min) were digested with trypsin and assayed. (B) The active fractions for A were pooled and lyophilized. The peptides were redissolved in the above starting buffer containing 4 M urea (1 ml) and were then injected onto an Ultrasphere C1s column (4.6 X 250 mm). Peptides were eluted and assayed as in A. rz, [Leu]Enkephalin equivalents; -, relative fluorescence. system with purified peptides used as standards. NaDodSO4 slab-gel electrophoresis (9) and amino acid analysis (10) were conducted as described. Further experimental details are provided in the figure legends.
Abbreviations: kDal, kilodalton(s); HPLC, high-pressure liquid chromatography.
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The amino acid compositions of the two proteins are shown in Table 2 . By adjusting the compositions to integer values and using the mobilities in NaDodSO4 gel electrophoresis, precise masses of 8.0 and 14.3 kDal were calculated. The 8-kDal peptide contains only one residue each of phenylalanine and methionine. These must, therefore, be in a single [Metlenkephalin sequence. It appears that the amino terminus of the 8-kDal peptide is blocked because no amino acids were detected by the Edman (three cycles) and dansyl-Edman (two cycles) procedures (11, 12) . The amino terminus of the 14-kDal protein is glutamic acid. To determine whether the 8-kDal and 14-kDal proteins contain any similar sequences indicative of a precursor-product relationship, we treated them with trypsin and subjected the tryptic peptides to HPLC (data not shown). The only common peptide observed was a COOH-terminal [Met]enkephalin sequence, indicating that the 8-kDal peptide is not derived from the 14-kDal peptide. This conclusion was further confirmed by comparison of their amino acid compositions.
DISCUSSION
In this report we have characterized two intermediate-size polypeptides in what is, apparently, the pathway of enkephalin biosynthesis. We have studied the properties of purified hexapeptides and heptapeptides (unpublished data) and of two larger peptides of 3900 and 4700 daltons (2) . All the hexapeptides and heptapeptides are extended at the carboxyl end by a lysyl or an arginyl residue, indicative of the action of a trypsin-like protease on larger precursors. Each of the two larger peptides contains two copies of enkephalin per mole, which are also released by trypsin. Pulse-chase studies have further indicated a precursor-product relationship between these peptides and the enkephalins (5) .
In contrast to those two peptides, the 8-kDal peptide contains only a single [Metlenkephalin sequence located at the carboxy terminus. Whether the rest of this polypeptide chain is of biological interest remains to be seen, but a trypsin-resistant core suggests this as a possibility. Three copies of [Metlenkephalin are present in the 14-kDal peptide, with one at the carboxy terminus. The sequences of the 3.9-kDal, 4.7-kDal, and 8-kDal peptides cannot be present in the 14-kDal peptide. Our preliminary studies indicate that these and other enkephalincontaining peptides are released from perfused bovine adrenal glands in proportion to their concentration in the chromaffin granules. Thus, the relatively high concentrations of both the 8-kDal and the 14-kDal peptides indicate that they may represent more than just enkephalin precursors. Perhaps they contain sequences that directed them to specific target tissues or they may possess unique biological activities of their own.
